Protective Effect of Vitamin E on Endosulfan Induced Testicular Toxicity in Swiss Mice (Mus musculus) by Kumar Bhatt, Girima Nagda*, Habiba Bano and Devendra








Protective Effect of Vitamin E on Endosulfan Induced Testicular 
Toxicity in Swiss Mice (Mus musculus)  
Girima Nagda*, Habiba Bano and Devendra Kumar Bhatt  






The present study was aimed to evaluate the role of vitamin E against the testicular toxicity 
induced by endosulfan. 8-10 weeks old, 24 healthy male animals were randomly selected and 
equally divided into 4 groups. Group I served as control group (C); group II endosulfan group 
(ES); group III vitamin E group (VE) and group IV vitamin E plus endosulfan group (VE+ES). 
Group C animals were given only vehicle the olive oil; in groups ES and VE+ES endosulfan 
was administered orally at a dose of 2.45 mg/kg b.w.; in groups VE and VE+ES, vitamin E 
was administered orally at a dose of 50 mg/kg b.w. In group VE+ES, vitamin E was 
administered 1 hour prior to endosulfan administration. All treatments were given continuously 
for 15 days. Endosulfan intoxication resulted in decreased testis weight tend severe 
histopathological changes which included shrunken and distorted seminiferous tubules and 
atrophy in the tissue. It was observed that administration of vitamin E minimized the 
endosulfan induced damage. Thus it can be concluded that pretreatment with vitamin E can 
alleviate the damage caused to testis by endosulfan. 
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Introduction 
Endosulfan is a potent organochlorine pesticide, under 
the cyclodiene subgroup that has emerged as a leading 
chemical used against a broad spectrum of insects and mites 
in agriculture and allied sectors. India is the world’s largest 
producer and user of endosulfan (1) and it is one of the most 
commonly used pesticides in India (2). Studies indicate that 
brain, liver, kidney, immune system and testes are the target 
organs bearing major impact of endosulfan toxicity (3,4). 
Endosulfan is known to damage the endocrine system, 
nervous system, circulatory, reproductive, respiratory and 
excretory systems and developing foetus (5-8). 
Traces of endosulfan have been detected in a great 
number of supermarket goods including vegetables, seafood 
and even spices (9). Endosulfan is readily absorbed by 
humans via the stomach, lungs and through the skin. It also 
causes endocrine disruption (10). 
Endosulfan is known to cause possible damage to 
reproductive system of male rats (10).In recent years, there 
has been growing concern about toxicity of pesticides, on the 
male reproductive system (11,12). It has been reported that 
endosulfan exposure resulted in delayed sexual maturity in 
boys in Kerela, India where endosulfan was used on cashew 
plantations (13). 
 Vitamin E is one of the most potent lipid soluble free 
radical scavenger that limits lipid peroxidation initiated by free 
radicals in the testicular microsomes and mitochondria 
(14).Vitamin E is a powerful lipophilic antioxidant vital for the 
maintenance of mammalian spermatogenesis (15). It also 
reverses the detrimental effects of oxidative stress on testicular 
function mediated by different agents (16-19)  
Histopathological analysis is regarded as a realistic 
biomarker in toxicological studies (20). Histopathological 
studies are useful to evaluate the pollution potential of 
pesticides since trace levels of pesticides, which do not cause 
animal mortality over a given period, are capable of producing 
considerable damage in the tissues (21). Any toxicant either 
acts directly on the cell or most frequently causes cytotoxicity 
by modulating the cellular microenvironment. The cells in turn 
respond histopathologically by degeneration, proliferation, 
inflammation and repair (22). 
 In vivo histopathological alterations in the testis due to 
endosulfan intoxication and the protective role of vitamin E 
seem to be lacking in the literature. Keeping in mind the above 
facts, the present study was designed to have an insight into 
histological analysis regarding the extent of damage of the 
testicular tissue due to endosulfan toxicity and its subsequent 
mitigation by Vitamin E. 
Materials and Methods 
Chemicals 
Endosulfan (CAS No. 115-29-7 and purity 99.9%) was 
obtained from Shree Pesticides India Ltd. Vitamin E was 
obtained from Himedia, India.  All other chemicals and solvents 
used were of analytical grade. 
Animals and Treatment  
Male Swiss mice numbering 24, weighing 30 ± 5 gms and 
8- 10 weeks old were used in the present study. The animals 
were maintained on sterilized rice husk bedding in 




polypropylene cages and kept at a temperature of about 23±3 
ºC with 12±1 hour light/dark cycles. The animals were fed on 
standard pellet diet (Pranav Agro, Baroda). Food and water 
were given ad libitum. 
 This experimental study was approved by the Institutional 
Animal Ethics Committee. The handling of the animals was 
according to the guidelines of Committee for the Purpose of 
Control and Supervision of Experiments on Animals 
(CPCSEA), Ministry of Environment and Forests, Govt. of 
India. 
Dose Selection 
The dose for endosulfan was selected after conducting 
pilot experiments in our laboratory. The LD50 for endosulfan 
was found to be 7.35 mg/kg b.w. (23). The dose selected for 
endosulfan was one third of the LD50 i.e., 2.45 mg/kg b.w. and 
the duration of treatment was 15 days. The dose selected was 
lower than which was used in earlier studies (24) 
The doses for antioxidants were calculated keeping in 
mind the doses prescribed for humans. The dose of vitamin E 
selected was 50 mg/kg b.w.  
The doses were prepared by dissolving in olive oil.   
Experimental Protocol 
A sub chronic study was done for 15 days and oral 
route of dose administration was chosen for all the 
treatments. The mice were divided into four groups with 
minimum of 8-10 animals in each group.
 
Group I : Control (C) group (given olive oil) 
Group II : Endosulfan (ES) group (given 2.45 mg/kg b.w. dose of endosulfan dissolved in olive oil) 
Group III : Vitamin E (VE) group (given a vitamin E @ 50 mg/kg b.w.) 
Group IV : Vitamin E and endosulfan (VE+ES) group (given vitamin E @ 50 mg/kg b.w plus endosulfan @ 2.45 
mg/kg b.w.) 
 In group IV, the vitamin E was administered 1 hr prior to endosulfan administration.  
 
Histological Preparation 
 The mice were sacrificed by cervical dislocation at 
the end of the scheduled period of 60 days and 24 hrs after the 
last dose treatment. After dissection both the testis were 
weighed and the left testes was fixed in 10% formalin solution. 
After 18 to 24 hrs of fixation the testes was further processed 
for paraffin embedding. Serial sections of 5-7 µm thick were 
cut using a rotary microtome. The deparaffinized sections were 
routinely stained with haematoxylin and eosin, examined and 
photomicrographed.  
Result 
Effect on testis weight   
A significant reduction in the testis weight was observed 
in the endosulfan intoxicated animals as compared to the 
control (C) group. Endosulfan intoxication resulted in a 
significant decrease (P< 0.01) in the testis weight as 
compared to control (C) group. Pretreatment with vitamin E in 
group VE+ES significantly alleviated (P< 0.01) the testis 
weight as compared to group ES (Table 1).
 
Table 1—Changes in the average weight (g) of body weight in control (C), endosulfan treated (ES), Vitamin E (VE) and vitamin E plus 
endosulfan treated (VE+ES) groups [Values are Mean ± SD]. 
Group  Average body weight (mg) 
 
C                                                                  119.17 ± 5.84 
ES                                                                97.50 ±5.24**a 
VE                                                               125.00 ± 4.47 
VE + ES                                                        115.83 ±3.76**b 
** P< 0.01 * P < 0.05; a: group ES compared with group C; b: group VE+ES compared with group ES 
C: Control group; ES: endosulfan treated group; VE: Vitamin E group; VE+ES: Vitamin E plus Endosulfan  treated group 
 
Histopathological findings  
 Normal architecture was seen in the histological sections 
of testis of control group (C) (Plate 1, Fig.1). Healthy and 
normal seminiferous tubules were observed. The seminiferous 
tubules manifested all the cells of the spermatogenetic series 
such as spermatogonia (SG), spermatocyte, spermatids, 
spermatozoa (S), and sertoli cells (SC). The lumen of the 
tubules was occupied by mature spermatozoa. Healthy blood 
vessels (BV) and Leydig cells (LC) were present in the 
interstitium. 
 Endosulfan intoxication resulted in the adverse changes 
in the testicular tissue. Sections of testis from endosulfan 
group (ES) showed degenerative changes. In few tubules the 
lumen was completely filled with edematous fluid (Plate 1, Fig 
2). Sloughing of the germinal cells lining the seminiferous 
tubules was a common feature among a number of tubules 
(Plate 1, fig.3). Majority of the seminiferous tubules were 
shrunken and had a distorted appearance (Plate 1, Fig. 4). 




There was depletion and hypertrophy of germ cells. Lumen 
was enlarged and binucleated (BN) and trinucleated (TN) cells 
could be seen in the lumen alongwith dead cells (DC) and 
spermatogonia.(Plate 1 , Fig, 5; Plate 2, Fig, 6&7)) 
Oligospermia and complete absence of spermatozoa from the 
lumen was notable. Plate 2, Fig. 8 shows a giant cell (GC) with 
fusiform nucleus. Leydig cells and blood vessels were sparse in 
interstitium. 
 In group VE (Plate 2, Fig.9) the testis revealed normal 
structure as observed in group C. 
 In group VE+ES (Plate 2, Fig. 10) sections were quite 
similar to those of group C and the pathological changes like 
giant cells, multinucleated cells, enlarged lumen, distorted 
seminiferous tubules as observed in group ES were not seen. 





















































Plate 1:  — Histological sections of testis stained by H & E at 400 ×. (Fig. 1)-Section of testis of control group showing normal seminiferous tubules  
with all the cells of spermatogenetic series. Spermatogonia (SG), Sertoli Cells (SC), Spermatozoa (S), Leydug Cells (LC)and Blood Vessels (BV) can 
be seen. 
Endosulfan treated group [Plate 1, Fig. 2 – 5 and Plate 2 , Fig. 6 – 8]  (Fig. 2)- shows edematous fluid (EF) in the lumen (L); (Fig. 3)-Dislodging and 
sloughing of the germ cells ; (Fig. 4)- Distorted seminiferous tubules (ST) with loss of germ cells and complete loss of spermatogonia; (Fig. 5)- Dead 
cells (DC) and germ cells are seen in the lumen; 


















































Plate 2 : (Fig. 6) – Binucleated cell (BN) is seen in the lumen; (Fig. 7)- Shrunken seminiferous tubules showing bi- and tri- nucleated (TN) germ cells; 
(Fig. 8)- A giant cell (GC) with a fusiform nucleus is seen;  (Fig. 9) Section of vitamin E treated group showing normal seminiferous tubules; (Fig. 10)- 
Section of testis of vitamin E plus Endosulfan treated group showing features close to normal structure. 
 
Discussion 
 Drastic changes were observed in the histology of testis 
after endosulfan treatment for 15 days. Occurrence of giant 
cells (25) and multinucleated giant cells (26-28) in the lumen as 
observed in the present study have been reported in a number of 
earlier studies. Such changes may be attributed to failure of 
cytokinesis and hypertrophy (29). Vacuolations observed are 
similar to earlier reports ( 30).  
 The decreased number of Leydig cells in interstitium in the 
exposed groups is in accordance with earlier reports on 
testicular toxicity due to other organochlorine pesticides (29). 
The inhibition of testicular androgen biosynthesis (31) could be 
attributed to the present observation. 
Oligospermia as observed in the present study is a 
remarkable observation of testicular toxicity as also reported in 
earlier studies (29, 31-33)   
 Dead cells in lumen and the decreased number of germ 
cells may be due to cytotoxic (34) and apoptotic (24) effect of 
endosulfan. The reduction and degeneration of germ cells can 
be a possible reason for the endosulfan induced disruption of the 
spermatogenic (7) and steroidogenic cycle (31,33). This could 
also be the reason for delayed sexual maturity as reported in 
case of Kerela poisoning. 
 Histopathological changes such as atrophy and decreased 
number of germ cells may be a reason for decreased testicular 
weights as observed in the present and earlier reports (29, 
35,36) or it can be due to increased protein breakdown due to 
endosulfan (37). 




 Such pathological changes can be attributed to oxidative 
stress induced by endosulfan as reported in earlier studies (6,13, 
38, 39). Moreover, overproduction of reactive oxygen species 
damages vital components of cell, like nucleic acids and proteins 
which further lead to oligozoospermia and abnormal 
spermatozoa (29). 
 Vitamin E supplementation resulted in improvement of the 
structural alterations in the testis due to endosulfan. This 
amelioration could be attributed to the capacity of vitamin E to 
scavenge ROS and reduce the oxidative stress as reported in 
earlier studies (17, 40) 
 Thus, on the basis of above findings it can be concluded 
that pretreatment with vitamin E ameliorates the severe 
pathological alterations in the testis due to endosulfan exposure. 
Moreover, it can be said that if occupationally exposed workers 
supplement their diet with vitamin E the endosulfan induced 
toxicity could be minimized. 
Acknowledgment 
The authors are thankful to Shree Pesticides Pvt. Ltd., 
Udaipur for providing Technical grade Endosulfan as gratis. 
References 
[1] Li, Y., and Macdonald, R..,2005. Sources and pathways of 
selected organochlorine pesticides to the Arctic and the 
effect of pathway divergence on HCH trends in biota, a 
review. Sci Total Environ. 342, 87-106 
[2] Jayashree, R., and Vasudevan, N., 2007b. Persistence and 
distribution of endosulfan under field conditions. Environ 
Monit Assess. 131, 475-87. 
[3] Banerjee, B. D., Pal, R., Ahmed, T., Kumar, V., Sanvidhan, 
G., and Ray, A., 2009.  Protective effects of antioxidants 
against endosulfan induced oxidative stress and 
immunotoxicity in Albino rats. Ind. J. Exptl. Biol. 47, 737-
739. 
[4] ATSDR.., 2000, Agency of Toxic Substances and Disease 
Registry. Toxicological Profile for Endosulfan. Atlanta, USA. 
http,//www.atsdr.cdc.gov/toxprofiles/tp41.html. 
[5] Paul, V., Balasubrahmaniam, E., Jayakumar, A. R., and 
Kazi, M., 1995. A sex related difference in the neuro 
behavioural and hepatic effects following chronic 
endosulfan treatment in rats. Eur. J. Pharmacol. 293, 355-
60. 
[6] Naqvi, S. M., and Vaishnavi, C.,1993. Bio Accumulative 
Potential and toxicity of Endosulfan insecticide to non target 
animals. 10 5.347-61. 
[7] Sinha, N., Narayan, R., Sankar, R., and Saxena, D. K., 
1995. Endosulfan induced biochemical changes in testis of 
rats. Vet. Human Toxicol. 37, 547-9. 
[8] Reuber, M.D., 1981. The role of toxicity in the 
carcinogenicity of Endosulfan. Sci. Total Environ. 20, 23-47. 
[9] Strandberg, B., and Hites, R..,2001. Concentration of 
organochlorine pesticides in wine corks. Chemosphere. 44, 
729-35. 
[10] Silva, M.H., and Gammon, D., 2009. An assessment of the 
developmental, reproductive, and neurotoxicity of 
endosulfan. Birth Defects Res B Dev Reprod Toxicol. 86, 1-
28. 
[11] Murray, T.J., Lea, R.G., Abramovich, D.R., Haites N.E, 
Fowler, P.A., 2001. Endocrine disrupting chemicals, 
effects on human male reproductive health. Early 
Pregnancy. 5, 80-112. 
[12] Sharpe, RM., 2001. Hormones and testis development 
and the possible adverse effects of environmental 
chemicals. Toxicol Lett. 120, 221-232. 
[13] Saiyed, H., Dewan, A., Bhatnagar, V., Shenoy, U., Shenoy, 
R., Rajmohan, H., Patel, K., Kashyap, R., Kulkarni, P., 
Rajan, B., Lakkad, B., 2003. Effect of endosulfan on male 
reproductive development. Environ Health Perspect 
.111(16),1958-62. 
[14] Gavazza, M. B., and Catala, A., 2006. The effect of alpha-
tocopherol on lipid peroxidation of microsomes and 
mitochondria from rat testis. Prostaglandins Leukot Essent 
Fatty Acids. 74, 247. 
[15] Johnson, F.C., 1979. The antioxidant vitamins. CRC Crit. 
Rev. Food Sci. Nutr. 11, 217-309. 
[16] Verma, R.J., and Nair, A., 2001. Ameliorative effect of 
vitamin E on aflatoxin induced lipid peroxidation in the testis 
of mice, Asian J Androl. 3, 217. 
[17] Latchoumycandane, C., and Mathur, P. P., 2002. Effects of 
vitamin E on reactive oxygen species- mediated 2,3,7,8-
tetrachlorodi-benzo-p-dioxin toxicity in rat testis. J Appl 
Toxicol. 22, 345. 
[18] Gupta, R., Sen Gupta, E., Dhakal, B.K., Thakur, A.R & 
Ahnn, J., 2004. Vitamin C and vitamin E protect the rat 
testes from cadmium-induced reactive oxygen species, 
Mol Cells. 17, 132.  
[19] Jedlinska-Krakowska M., and Bomba G et al., 2006. 
Impact of oxidative stress and supplementation with 
vitamins E and C on testis morphology in rats, J Reprod 
Dev. 52. 203. 
[20] McCarthy. J.F., and Shugart, L.R.., 1990. Biomarkers of 
environmental contamination. Lewis Pubs., Boca Raton, 
Florida, USA. 
[21] Kumar, S. and Pant, S.C., 1984. Organal damage caused 
by aldicarb to freshwater teleost, Barbus conchonius 
Hamilton. Bull. Environ. Contam. Toxicol. 33, 50-53. 
[22] M.S. Prashanth., 2011. Histopathological Changes 
Observed In The Kidney Offreshwater Fish, Cirrhinus 
Mrigala (Hamilton) Exposed To Cypermethrin. Recent 
Research in Science and Technology. 3(2), 59-6. 
[23] Gupta, P.K., Murthy, R.C., and  Chandra, S.V., 1981. 
Toxicity of endosulfan and manganese chloride:Cumulative 
toxicity rating. Toxicol Lett .7:221-227. 
[24] Singh, J.K., Ali Mohammad, Kumar Ranjit, Nath, A., Kumar, 
Arun., 2010. Possible occurrence of apoptosis in 
Endosulfan induced testicular toxicity in mice” Journal of 
Ecophysiology and Occupational Health Year, 10. 
[25] Chinoy N J., Sorathia, H. P., Jhala, D .D., 
2005.Fluoride+Aluminium induced toxicity in mice testis 
with giant cells and its reversal by vitamin C. Fluoride. 38, 
109. 
[26] Chowdhury, A. R., Venkatakrishna-Bhatt, H., and 
Gautam, A. K., 1987. Testicular changes of rats under 
lindane treatment. Bull Environ Contam Toxicol. 38, 154. 
[27] Dikshith, T. S. S., and Datta, K. K., 1972b. Pathologic 
changes induced by pesticides in the testes and liver of 
rats. Exp Path. 7, 309. 
[28] Nigam, S .K., Lakkad, B. C., Karnik, A .B., Thakore, K. N., 
Bhatt D K, Arvinda Babu , K., and Kashyap, S. K., 1979. 




Effect of hexachlorocyclohexane feeding on testicular 
tissues of pure inbred Swiss mice, Bull Environ Contam 
Toxicol. 23. 431 
[29] Nagda, G., and Bhatt, D.K., 2011. Alleviation of lindane 
induced toxicity in testis of Swiss mice (Mus musculus) by 
combined treatment with vitamin C, vitamin E and α- 
Lipoic acid. Ind. J. Exp. Bio. 49, 191-199. 
[30] Eweka ,A. O., and Om'Iniabohs, F.A.E., 2008. Histological 
studies of the effects of monosodium glutamate on the 
testis of adult Wistar rats. The Internet Journal of Urology. 
5.2. 
[31] Singh S.K. and Pandey R.S., 1990. Effect of subchronic 
Endosulfan exposure on plasma gonadotrophins, 
testosterone, testicular testosterone and enzyme of 
androgen biosynthesis in rat. Ind. J. Exp. Biol, 28, 953-
956. 
[32] Chitra, K.C., Latchoumycandane, C., Mathur, P.P, 1999. 
Chronic effect of endosulfan on the testicular functions of 
rat Asian J Androl. 1, 203-206. 
[33] Singh ,S.K., and Pandey, R.S., 1989. Toxicity of 
endosulfan on kidney of male rats in relation to drug 
metabolizing enzymes and microsomal lipid peroxidation. 
Ind. J. Exp. Biol. 27, 725-728. 
[34] Shimoga Durgojirao Manjula.,Susan Benjamin and 
Kurady Laxminarayana Bairy., 2006. Modulatory Effect of 
Vitamin C on Genotoxic Effect of Endosulfan in 
Developing Albino Rats Iranian Journal of Pharmacology 
& Therapeutics, 5, 113-116 
[35] Brooks DE., 1983. Effect of androgen on protein synthesis 
and secretion in various regions of the rat epididymis, as 
analysed by two-dimensional gel electrophoresis. Mol Cell 
Endocrinol. 29, 255-70. 
[36] Sujatha, R., Chitra, K.C., Latchoumycandane, C., and 
Mathur, PP., 2001.Effect of Lindane on testicular 
antioxidant system and steroidogenic enzymes in adult rats. 
Asian J Androl. 3, 135.  
[37] Arshad, N., Shabbir, G., Aleem, S., and Arshad, M., 2007. 
Effects of α-Tocopherol on Liver Biochemistry of 
Endosulfan Intoxicated Mice, A Preliminary Study.  Asian J. 
Exp. Sci. 21, 239-246. 
[38] Dorval, J., Hontela, A,. 2003. Role of glutathione redox 
cycle and catalase in defense against oxidative stress 
induced by endosulfan in adrenocortical cells of rainbow 
trout (Oncorhynchus mykiss). Toxicol Appld Pharmacol. 
192(2),191-200. 
[39] Bebe, F.N. and M. Panemangalore., 2003. Exposure to 
low doses of endosulfan and chlorpyrifos modifies 
endogenous antioxidants of rats. J. Environ. Sci. Health 
B. 38, 349-363. 
[40] Kelle, M., H. Diken, A. Sermet, M. Atmaca and C. Tumer., 
1999. Effect of exercise on blood antioxidant status and 
erythrocyte lipid peroxidation, Role of dietary 
supplementation of vitamin E. Turk. J. Med. Sci. 29, 95-100.
 
 
 
 
 
